Modulation of irinotecan-induced genomic DNA damage by theanine.
The possible chemoprotective activity of theanine against irinotecan-induced genomic DNA damage towards mouse bone marrow cells was investigated. Chromosomal aberrations, DNA damage, micronuclei formation and mitotic activity were studied in the current study as markers of genomic damage. Oxidative DNA stress markers such as 8-hydroxydeoxyguanosine, lipid peroxidation, reduced and oxidized glutathione levels were assessed as a possible mechanism underlying this amelioration. Theanine was neither genotoxic nor cytotoxic in mice at doses equivalent to 30 or 60 mg/kg for 12 days. Pretreatment of mice with theanine significantly reduced irinotecan-induced genomic damage in the bone marrow cells and these effects were dose dependent. Irinotecan induced marked biochemical alterations characteristic of oxidative DNA stress, including increased 8-hydroxydeoxyguanosine, enhanced lipid peroxidation and reduction in the reduced/oxidized glutathione ratio. Prior administration of theanine ahead of irinotecan challenge ameliorated these oxidative DNA stress markers. Overall, this study provides for the first time that theanine has a protective role in the abatement of irinotecan-induced genomic damage in the bone marrow cells of mice that resides, at least in part, on its ability to modulate the cellular antioxidant levels and consequently protect bone marrow from irinotecan genotoxicity.